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Objectives. Using 30-MHz intravascular ultrasound in the 
human femoral artery, we related the mode of arterial remodeling 
to the immediate result and the mechanism of balloon angio- 
plasq,. 
Background. The atherosclerotic femoral artery may undergo 
three modes of remodeling in response to plaque formation: 
compensatory enlargement, failure of compensatory enlargement 
and paradoxic shrinkage. 
Methods. In 83 patients an ultrasound catheter pullback ma- 
neuver was performed before and after balloon angioplasty. For 
each lesion (n = 121), the cross section with the narrowest lumen 
was selected for further analysis. For each cross section, the 
lumen area stenosis was expressed as percent of the lumen area at 
an adjacent reference site. Similarly, the media-bounded area was 
expressed as percent of the media-bounded area at the reference 
site. Cross sections were dassified into one of three groups based 
on percent relative media-bounded area: 1) >105% (group A, 
compensatory enlargement, n = 24); 2) 95% to 105% (group B, 
failure of compensatory enlargement, n = 26); and 3) <95% 
(group C, arterial wall shrinkage, n = 71). The power of the 
present study was 99.3% to demonstrate adifference in lumen gain 
of 2.5 mm z among groups. 
Results. The gain in lumen area induced by balloon angioplasty 
did not differ significantly among the three groups (group A, 7.0 -+ 
4.0 mm 2 [mean --- SD]; group B, 8.6 - 4.8 mmZ; group C, 8.9 +- 
4.9 mmZ). Stretch of the media-bounded area was observed in all 
three groups, but it was significantly larger in group C (7.5 -- 
5.2 mm z) than in the other two groups (group A, 3.9 +_- 5.1 mm2; 
group B, 5.1 +-- 4.1 mmZ). A significantly positive correlation 
between balloon/media-bounded area ratio and elastic recoil was 
observed for cross sections in groups A a,d B (r = 0.71 and r = 
0.69, respectively). However, no correlation was observed between 
balloon/media-bounded area ratio and elastic recoil for cross 
sections in group C (r = 0.17). 
Conclusions. We conclude that lumen gain by balloon angio. 
plasty is not related to the mode of atherosclerotic arterial 
remodeling. However, the mode of arterial remodeling affects the 
dilation mechanism. 
(J Am Coil Cardiol 1995;26:422-8) 
During the atherosderotic process the artery may locally be 
subjected to three modes of remodeling: 1) compensatory 
enlargement (1-14), 2) failure of compensatory enlargement, 
and 3) shrinkage (14). Compensatory enlargement of the 
artery in response to plaque formation will preserve lumen 
area. In contrast, arterial shrinkage will accelerate lumen 
narrowing by plaque formation. Net only plaque size, but also 
the mode and degree of arterial remodding, determines the 
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severity of lumen narrowing (12-14). Before balloon angio- 
plasty, high frequency intravascular ultrasound may be used to 
study compensatory enlargement and shrinkage of the athero- 
sclerotic femoral artery (4,9-11,13,14). The most appropriate 
strategy to quantify the mode and degree of remodeling isto 
compare the stenotic segment to a disease-free segment up- 
stream or downstream from the diseased segment under study 
(13,14). 
It is unknown whether the mode of local aaerial remodel- 
ing observed before intervention predicts the immediate out- 
come of balloon angioplasw. Furthermore, the mechanism of
balloon dilation may be different in arterial segments hat are 
enlarged or shrunken. The present study was designed to 
examine the relation between the mode and degree of arterial 
wall remodeling and the. immediate result and mechanism of
peripheral balloon angioplasty. A 30-MHz intravascular ultra- 
sound investigation i the atherosclerotic femoral artery was 
performed in83 patients to determine the impact of remodel- 
ing on balloon angioplasty. 
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Methods 
Intravascular ultrasound. Eighty-three patients (50 men, 
33 women, with a mean age +-. SD of 68.3 +__ 9.8 years) were 
studied by intravascular ultrasound before and after routine 
angioplasty of the superficial femoral artery to treat disabling 
claudication. Informed consent was obtained from all patients. 
In 62 patients a 4.2F intravascular ultrasound catheter was 
used with a rotating transducer (30 MHz, Du-MED, Rotter- 
dam, The Netherlands). In 21 patients a 4.3F intravascular 
ultrasound catheter housing a fixed 30-MHz transducer and a 
rotating mirror (CardioVascular Imaging Systems, Inc.) was 
used. Both systems have previously been described in detail 
(15,16). Before and immediately after intervention the ultra- 
sound catheter was advanced istally beyond the lesion and 
cross sections were recorded uring pullback of the catheter. 
In the event of an occlusion, attempts were made to advance 
the guide wire and subsequently he ultrasound catheter across 
the lesion. Under fluoroscopic control the location of the 
transducer of the ultrasound catheter was compared with a 
radiopaque ruler. To ensure that ultrasound images obtained 
before and after balloon angioplasty corresponded, the follow- 
ing precautions were taken: The position of the patella was 
recorded with respect o that of the radiopaque ruler, the 
catheter tip was centered on the screen during fluoroscopy (to 
avoid parallax); calcifications observed in the ultrasound image 
before angioplasty were matched with the calcifications seen in 
the ultrasound image obtained after angioplasty. The resulting 
images were displayed on a monitor with the use of a video- 
scanned memory and recorded on sVHS videotape. Every 
1.0 cm, the intravaseular ultrasound images obtained at the 
lesion site before and after angioplasty were selected for 
quantitative and qualitative analysis. A reference site with the 
least amount of plaque was determined proximal or distal to 
the lesion, as described previously (14). This reference site was 
assumed to have a normal lumen. Balloon size was angio- 
graphically determined by visual estimation or by caliper 
measurements of a proximal reference site. 
Quantitative analysis. Quantitative measurements were 
performed by using a digital video analyzer system (17). 
Analysis included measurements of the lumen area and the 
area encompassed by the hypoechoic medial layer (media- 
bounded area). The plaque area was calculated by subtracting 
the lumen area from the media-bounded area. 
At every 1.0 cm, in the lesion to be treated, the cross ection 
was compared with the reference cross section. 
The relative media-bounded area (MBA) was calculated as 
I MBA ) 
MBA (reference site) x 100%. 
A relative media-bounded area >105% indicates arterial com- 
pensatory enlargement, whereas a value of 95% to 105% 
indicates failure of compensator), enlargement and a value 
<95% indicates arterial wall shrinkage with respect o the 
reference site. 
The percent lumen cross-sectional rea stenosis was calcu- 
lated as 
' Lumen area ~ ]
. . . .  X 1 (l.umen 100%. area (reference site) J J 
For the present study, one cross section per lesion was 
selected with the smallest lumen before peripheral balloon 
angioplasty for comparison with the cross section obtained 
after angioplasty at the same location. More than one lesion 
per artery was selected for analysis when at least one cross 
section with <50% cross-sectional rea lumen narrowing was 
found between both lesions. Lumen gain (mm 2) was calculated 
by subtracting the lumen area measured before balloon angio- 
plasty from that measured after angioplasty. Arterial stretch 
(mm 2) was calculated by subtracting the media-bounded area 
observed before angioplasty from that observed after angio- 
plasty. Decrease of plaque area was calculated by subtracting 
the plaque area observed after angioplasty from that observed 
before angioplasty. Elastic recoil (mm 2) was calculated by 
subtracting lumen area observed after angioplasty from bal- 
loon cross-sectional rea (calculated from balloon diameter 
supplied by manufacturer). 
Qualitative analysis. Cross sections were assessed for vas- 
cular damage. After balloon angioplasty the presence of dis- 
sections or plaque ruptures was documented. Criteria for 
evaluating the morphologic features with intravascular ultra- 
sound have been described previously (15). In short, a rupture 
was defined as a radial tear within the plaque, a dissection was 
defined as a circumferential tear within or behind the plaque. 
The extent of vascular damage was expressed semiquantita- 
tively in hours (1 hour = 30 °) of the circumference 
(maximum = 12 h [360 °] per cross section). 
Statistical analysis. The lesions were divided into three 
groups on the basis of the relative media-bounded area 
observed before angioplasty: group A, relative media-bounded 
area >105% (compensatory enlargement); group B, relative 
media-bounded area <-105% and >-95% (no remodeling, or 
failure of compensatory enlargement); group C, relative 
media-bounded area <95% (shrinkage). A repeated measures 
of analysis of variance and a Duncan range test were used to 
compare values between groups. A p value < 0.05 was 
considered significant. All values are given as mean value +_- 
SD. The power of the present study was 99.3% to demonstrate 
a difference in lumen gain of 2.5 mm 2 among groups. 
Results 
Intravascular ultrasound examination was performed be- 
fore and after balloon angioplasty of the superficial femoral 
artery il, 83 patients. In three patients no adequate reference 
site was available because of diffuse disease; these patients 
were excluded from further analysis. A total of 121 lesions 
were visualized with intravascular ultrasound and subsequently 
dilated in the remaining 80 femoral arteries (1 to 4 lesions/ 
patient). Reference cross sections were located proximal and 
distal to the lesion site in 70 and 51 cases, respectively. After 
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balloon angioplasty it was not possible to measure the media- 
bounded area and plaque area in eight lesions because of echo 
dropout due to calcifications or catheter artifact (relative 
media-bounded area >105% [group A, one lesion]; relative 
media-bounded area 95% to 105% [group B, two lesions], 
relative media-bounded area <95% [group C, five lesions]). 
Before balloon angioplasty, a relative media-bounded area 
>105% was observed in 24 lesions (group A, relative media- 
bounded area 116.0 +- 10.9%) (Fig. 1, A and B); a relative 
media-bounded area of 95% to 105% was observed in 26 
lesions (group B, relative media-bounded area 99.2 +_. 3.1%) 
(Fig. 1, C and D); and a relative media-bounded area <95% 
was observed in 71 lesions (Group C, relative media-bounded 
area 80.7 +_. 10.7%) (Fig. 1, E and F). 
Immediate results of balloon angioplasty. The primary 
measurements are summarized inTable 1. Balloon angioplasty 
was unsuccessful angiographically, i.e., leaving >50% diameter 
stenosis, in 15 lesions (4 [16%], 2 [8%] and 9 [12%] in groups 
A, B and C, respectively). Before balloon angioplasty, no 
significant difference was found for lumen area and percent 
lumen area stenosis between cross sections among groups. 
After balloon angioplasty, both the lumen area and the media- 
bounded area in all three groups were significantly increased 
and plaque area was significantly decreased compared with 
preangioplasty values. No differences in lumen area or percent 
lumen area stenosis were observed among groups. Plaque area 
was significantly smaller and the media-bounded area was 
significantly arger (before as well as after angioplasty) in cross 
sections in groups C and A, respectively, than in cross sections 
classified in the other two groups (p < 0.01). Balloon size and 
lumen area of the reference site did not differ among the three 
groups (p > 0.05). 
Mechanism ofballoonangioplasty. The gain in lumen area 
did not differ significantly among the three groups (group A, 
7.0 -+ 4.0 mm2; group B, 8.6 +_ 4.8 mmZ; group C, 8.9 +_ 
4.9 mm z) (Fig. 2A). The increase in media-bounded area by 
arterial stretch was observed in all three groups but it was 
significantly larger in group C than in the other groups (group 
A, 3.9 _ 5.1 ram2; group B, 5.1 +- 4.1 mm2; group C, 7.5 - 
5.2 mm 2) (Fig. 2B). A decrease in plaque area was observed in 
all groups, but the decrease was significantly smaller in group 
C than in the other groups (group A, 3.2 +- 6.0 mm2; group B, 
3.5 +_ 4.9 ram2; group C, 1.4 +_ 3.1 mm 2) (Fig. 2C). Data were 
reanalyzed excluding cross sections with >10 mm z plaque loss 
(arbitrary choice), to examine to what extent plaque emboli- 
zation contributed to plaque area decrease. A decrease in 
plaque area >10 mm 2 was observed in three (13%), three 
(12%) and no (0%) eros.~ sections classified in groups A, B and 
C, respectively. Excluding those cross sections, the decrease in 
plaque area was 1.4 _ 3.5 mm z, 2.7 +_ 3.2 mm 2 and 1.4 +_ 
3.1 mm 2 in the respective groups (p = NS). 
Elastic recoil was 11.2 _+ 8.5 mm 2, 11.1 +_ 5.8 mm z and 
10.1 _ 4.9 mm 2 for the cross sections with a relative media- 
bounded area >105%, 95% to 105% and <95%, respectively 
(p > 0.05). Figure 3 illustrates the relation between balloon/ 
media-bounded area ratio and elastic recoil. A positive corre- 
Figure 1. Examples of intravascular ultrasound images obtained at the 
lesion site (fight, pands B,D,F) in three patients, demonstrating three 
diii'erent modes of arterial remodeling with respect to the reference 
site--that is, the cross section with the least amount of plaque (left, 
panels k,C,E). Lumen area was defined as the area circumscribed by
the lumen-intima interface (white arrowheads); the media-bounded 
area was defined as the area within the eeholucent media (white 
arrows). Panels A and B, from Patient 1, demonstrate arterial wall 
shrinkage at the lesion site in comparison with values at the reference 
site. At the reference site (A), the lumen area is 18.0 mm 2 and the 
media-bounded area is 22.3 mm z. At the lesion site (B), the lumen area 
is 4.8 mm 2 and the media-bounded area is 17.9 mm z. Panels C and D, 
from Patient 2, demonstrate failure of compensatory enlargement a
the lesion site in comparison with values at the reference site. At the 
reference site (C), the lumen area is 20.2 mm 2 and the media-bounded 
area is 28.7 mm z. At the lesion site (D), the lumen area is 7.7 rand and 
the media-bounded area is 27.5 mm z. Panels E and F, from Patie,a 3, 
demonstrate compensatory enlargement at the lesion site in compar- 
ison with values at the referenee site. At the reference site (E), the 
lumen area is 26.1 mm zand the media-bounded area is 34.7 mm z. At 
the lesion site (F), the lumen area is 11.1 mm 2 and the media-bounded 
area is 38.9 mm z. 
lation was observed in groups A and B (r = 0.71 and r = 0.69, 
respectively). However, no relation was observed between 
balloon/media-bounded area ratio and elastic recoil in group C 
(r = 0.17). 
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Table 1. Values at Baseline and After Peripheral Balloon 
Angioplasty Obtained With Intravascular Ultrasound in Groups 
Classified by Relative Media-Bounded Area 
Relative Media-Bounded Area 
>105% 95%to 105% <95% 
(group A; (group B; (group C; 
n = 24) n = 26) n = 71) 
Lumen area before angioplasty 7.5 + 4.1 5.9 +- 2.7 5.5 +- 2.7 
(ram 2) 
Lumen area after angioplasty 14.5 ± 4.5 14.6 _ 11.9 14.4 +- 4.9 
(ram 2) 
MBA before angiop!asty (ram 2) 35.1 -+ 10.0 29.3 ± 9.5* 22.9 --. 5.9'[' 
MBA after angioplasty (ram 2) 39.0 ± 8.1i" 34.4 +- 4.8 30.5 ~- 7.1 
Plaque area before angioplasty 27.6 +- 8.9 23.5 +- 9.9 17.5 _+ 5.0t 
(ram 2) 
Plaque area after augioplasty 24.2 ± 7.4 19.6 +- 9.3* 16.2 ± 5.21" 
(mm 2) 
Stenosis % before angioplasty 67.0 ± 14.0 69.4 _ 14.3 73.3 +- 11.9 
Stenosis % after angioplasty 31.9 --. 18.0 28.4 +_ 18.9 28.0 +-. 29.0 
Balloon size (ram) 5.7 ± 0.8 5.7 ± 0.5 5.6 +_ 0.6 
Lumen reference (ram 2) 22.1 ± 6.3 20.9 +- 6.8 20.8 -+ 5.4 
MBA reference (ram-') 30.3 +_ 8.1 29.3 ± 7.7 28.4 ± 7.1 
Plaque reference (ram 2) 8.2 ± 3.9 8.4 - 3.6 7.6 ± 3.1 
Dissection extent (o) 63 ± 78 48 _ 72 68 ± 78 
Plaque tear extent (0) 12 +- 33 9 _+ 15 12 ± 21 
*p < 0.05 compared with value in group A (relative media-bounded a-ea 
>105%). t"p < 0.05 compared with values in the other two groups. Data are 
expressed as mean value -+ SD. MBA = media-bounded area. 
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No ditterences among groups were observed in extent of 
dissections or plaque fractures (Table 1). 
Discussion 
Arteries may enlarge in response to plaque formation in an 
attempt to prese~,e the lumen area (1-14). Compensatory 
enlargement is a local process (2,8,11,13,14). However, recent 
studies have shown that arterial segments may fail to enlarge 
or even demonstrate wall shrinkage at the location with lumen 
narrowing (13,14). The possibility of delineating the three 
different layers of the arterial wall by using intravascular 
ultrasound allows the examination of arterial remodeling in 
rive (4,9-11,13,14). Intravascular ultrasound studies can be 
performed before and after intervention with minor clinical 
risk to accurately analyze the results of the angioplasty proce- 
dure (18). In the present study, we examined whether the 
mode of arterial wall remodeling observed before balloon 
angioplasty of the superficial femoral artery is related to the 
immediate result determined with intravascular ultrasound 
after angiep!asty. In addition, the dilation mcchanism for the 
arterial segments exhibiting different modes of remodeling was 
investigated. 
Principal results. Our study had three principal results: 1) 
The gain in lumen area by angioplasty did not differ for arterial 
segments hat demonstrated compensatory enlargement, fail- 
ure of compensatory enlargement or paradofic shrinkage. 2) 
As a result of balloon angioplasty, less stre:eh of the arterial 
© 
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i i 
p=0.004 
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p=NS 
f 
-1-- 
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Relative MBA 
Figure 2. Mechanism of balloon dilation for arterial cross sections 
with a relative media-bounded area (MBA) >105% (i.e., compensa- 
tory enlargement), a relative media-bounded area of 95% to 105% 
(i.e., failure of compensatory enlargement) and a tdative media- 
bounded area <95% (i.e., arterial shrinkage). A, Increase in lumen 
area with respect o preangioplasty value. B, Increase in media- 
bounded area with respect to preangioplasty value. C, Decrease in 
plaque area with respect o preangioplasty value. 
wall and more plaque decrease was observed in arterial cross 
sections that had undergone compensatory enlargement than 
in those that had undergone arterial wall shrinkage. 3) The 
balloon/media-bounded area ratio was related to elastic recoil 
in arterial segments demonstrating compensatory enlargement 
but not in arterial segments demonstrating shrinkage. 
Dilation mechanism. The success of balloon angioplasty 
procedures i difficult to predict. In the present study we 
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Figure 3. Balloon/local media-bounded area (MBA) ratio versus 
elastic recoil for cross sections with a relative media-bounded area 
(A) >105% (i.e., compensatory enlargement); (B) from 95% to 105% 
(i.e., failure of compensatory enlargement); and (C) <95% (i.e., 
arterial shrinkage). 
hypothesized that the mode of arterial wall remodeling ob- 
served before angioplasty (compensatory enlargement or 
shrinkage) might be predictive for residual stenosis. The 
underlying idea was that if remodeling is a result of structural 
changes in the adventitia or media, or both (19), arterial 
segments with different modes of remodeling might respond 
differently to overstretching. The present results suggest that 
with respect o gain in lumen area and the creation of 
dissections and tears, the mode of remodeling does not predict 
the immediate angioplasty result. However, we did observe 
differences in the dilation mechanism among roups. 
The et al. (15) reported that lumen enlargement byballoon 
angioplasty of the femoral artery is achieved primarily by 
overstretching the arterial wall, with the lesion volume remain- 
ing practically unchanged. In 4 of 42 segments hey observed 
partial or total disappearance of plaque. In contrast, Losordo 
et al. (20) reported that in the lilac artery stretching of the 
arterial wall does not c~,,trit~.,te to the increase of the lumen 
area. The increased l:~mt~ :: :~.,a ppeared toresult from plaque 
compression. In the pr~:-~:t :'-udy we observed a significant 
increase in media-bounded area; therefore, our results upport 
the findings of The et al. (15). However, our results also 
suggest that plaque decrease contributes to lumen gain, as 
reported by Losordo et al. (20). Significantly more plaque 
decrease was observed in cross sections demonstrating com- 
pensatory enlargement (relative media-bounded area >105%, 
group A) than in cross sections demonstrating shrinkage 
(relative media-bounded area <95%, group C). This difference 
is due to the relatively large contribution of a minority of cross 
sections in group A in which plaque decreased >10 mm z, 
possibly due to embolization, plaque redistribution or plaque 
compression. None of the cross sections with large plaque loss 
were in group C (arterial shrinkage). It might be possible that 
a large decrease of plaque mainly occurs in arteries with a 
larger media-bounded area and more plaque mass. This hy- 
pothesis might partly explain the different results of The et al. 
(15), who studied the femoral artery, and Losordo et al. (20), 
who studied the lilac artery. 
Another difference in the dilation mechanism observed in 
the present study between cross section~ demonstrating com- 
pensatory enlargement and those demonstrating arterial 
shrinkage isthe relation between balloon/media-bounded ar a 
ratio and elastic recoil (Fig. 3). Other investigators (21,22) 
related the balloon/artery atio to elastic recoil by using an 
angiographically normal reference lumen as if it were a 
measure of arterial size. Rozenman et al. (21) demonstrated 
that elastic recoil is mainly determined bythe degree of arterial 
stretch, which is best presented by the balloon/normal rtery 
ratio. In the present study we used the area encompassed by 
the echolucent media as the artery size in the identical cross 
section, as determined byintravascular ultrasound. Our results 
suggest hat there was no relation between balloon/media- 
bounded area ratio and elastic recoil in arterial segments hat 
underwent arterial shrinkage, in contrast to arterial segments 
that underwent compensatory enlargement. Van Erven et al. 
(23) recently reported that balloon dilation of precontracted 
arterial segments of the rabbit, thereby oversizing the balloon 
with respect to the local artery size, resulted in a larger amount 
of medial necrosis aad a larger lumen than those in contralat- 
eral segments hat were vasodilated and subsequently balloon 
dilated. At present, balloon size is selected by using a normal 
angiographic lumen as reference. In that case, in shrunken (or 
precontracted) arterial segments he balloon will be oversized 
and in compensatory enlarged segments the balloon will be 
undersized with respect o the local media-bounded area. 
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Relative oversizing of the balloon diameter might result in 
massive medial necrosis (23), which may partly prevent elastic 
recoil. Another possible xplanation for the difference in the 
relation between balloon/artery atio and elastic recoil might 
be that arterial wall shrinkage is a result of structural changes 
in the vascular wall (19,24). For instance, the elastin content 
may be decreased (19) or the amount and type of coUagen may 
be altered, resulting in rigidity of the vascular wall with loss of 
elastic properties. 
Limitations of the study. The definition of the reference 
site is of crucial importance for the interpretation of the 
present results. Most histologic and intravaseular ultrasound 
studies (1-4) use the local media-bounded area as the refer- 
ence, considering it a measure of the potential lumen if no 
atherosderotic plaque were lareseut. Others use the lumen 
area of a prestenotic arterial site as a reference. Both stenosis 
calculations disregard the effect of arterial wall remodeling. 
We chose the arterial site that contained the least amount of 
plaque as a reference site, because it is fair to assume that at 
the site of least plaque, wall remodeling is least and the lumen 
best approximates the original lumen. 
Accurate localization of the intravascular ultrasound cath- 
eter is important for comparison of images obtained before 
and after angioplasty. Efforts were made to correct for any 
error by parallax and shift of the radiopaque ruler: The 
catheter tip was mostly visualized in the center of the screen 
and the location of the ruler was always related to the patella. 
In the present study, the balloon size supplied by the 
manufacturers was used in calculating elastic recoil. Hermans 
etal. (25) reported that the manufacturer's balloon size is a 
source of error when it is used for elastic recoil measurements. 
Thus, the balloon/artery atio in the present study may not be 
entirely accurate. It is unlikely, however, that incomplete 
balloon expansion fully accounts for the large differences in 
balloon/artery atio versus elastic recoil among roups (Fig. 3). 
Clinical implications. In clinical practice, balloon size is 
selected angiographically with respect to a proximal reference 
site. In shrunken arterial segments, the balloon may be under- 
fized if the media-bounded area in the identical cross section 
is used as a reference. Undersizing the balloon will result in 
less lumen gain. 
Furthermore, incontrast to arterial segments with compen- 
satory enlargement, in shrunken arterial segments no relation 
was observed between balloon/media-bounded area ratio and 
elastic recoil. This finding implies that oversizing of the balloon 
in shrunken arterial segments may result in larger increases of 
lumen area than are obtained in segments with compensatory 
enlarge:uent. 
The long-term outcome is directly related to lumen gain by 
balloon angioplasty (26). ~:erefore, in shrunken arterial seg- 
ments the use of the local media-bounded area as a reference 
for balloon size might increase the percent residual stenosis 
and, hence, the risk of restenosis. Using the media-bounded 
area as a reference during intravascular ultrasound-guided 
balloon angioplasty, the patient with a shrunken arterial seg- 
ment may benefit from a more aggressive balloon angioplasty 
strategy. 
Conclusions. Lumen gain by balloon angioplasty is not 
related to the mode of atherosclerotic arterial remodeling. 
However, the mode of arterial remodeling affects the dilation 
mechanism: In shrunken arterial segments, elastic recoil is not 
related to balloon/media-bounded area ratio in contrast o 
findings in arterial segments that demonstrate compensatory 
enlargement. I  remains to be determined which wall constit- 
uents are responsible for differences in both arterial remodel- 
ing and elastic recoil. Furthermore, it needs to be determined 
whether these differences in wall constituents have a bearing 
on the x~stenosis process, which itself is mainly determined by 
arterial shrinkage (27). 
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